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CLAIMS 



[Claim(s)] 

[Claim 1} Ion source equipmem clwacterized by having the cleaning gas supply system which 
supplies the cleaning gas which contains halogen gas in said ion source housing in ion source 
housing by which evacuation is carried out in the ion source equipment of ihe structure which 
held the ion source head which has the plasma production section through the insulating ring. 



[Translation done.] 



DETAILED DESCIUPTION 



[Detailed Description of the Invention] 
[OUOl] 

[Field of the Invention] This invention is used for ion implantation equipment etc., and, more 
specifically, relates to a means to remove dirt, such as an inside of the above-mentioned 
insulating ring, simply, about the ion source equipment of the structure holding the ion source 
head v^hich has the plasma production section through an insulating ring in ion source housing. 
[0002] 

[Description of the Prior Art] The conventional example of this land of ion source equipment is 
shown in drawing 3 , This ion source equipment is having structure holding the ion source head 
10 which has the plasma productioji section 12 through the insulating ring 8 attached in the tubed 
ion source bousing 2 at that end sectiour The ion source head 10 has funher the end plate 16 
which supports the base material 14 which supports the plasma production section 12, and this 
base material 14 in this example. The end plate 16 is attached in the heel of an insulating ring 8, 
[0003] Ion source gas 22 is introduced into the plasma production section 12 via the gas 
installation tubing 18 from the gas supply section 20, Although the plasma production section 12 
is mentioned later for details, discharge decomposition of this ion source gas 22 is carried out, 
and it generates the plasma 36 (refer to drawipe 4 ), ion source gas 22 - for example. 
AsH3, and PH3 etc, - it is gas containing dopants (impregnation impurity to a semi-conductor), 
such as B. As, and P, like, 

[0004] It is in the ion source housing 2, and the cash-drawer electrode 24 which pulls out an ion 
beana 26 from the plasma generated within die plasma production section 12 is anranged near the 
front of the plasma production section 12. the base material which does not illustrate this cash- 
drawer electrode 24 - artd a required insulation is secured and it is supported from the ion source 
housing 2. 

[0005J In order lo accelerate and pull out an ion beam 26 to predctcmiined energy, the forward 
high voltage (for example, about 20'50kV) is impressed to the alcove-mentioned plasma 
production section 12, a base material 14, and an end plate 16 from the DC power supply which 
are not illusunated. The above-mentioned insulating ring 8 is for maintaining the electric 
insulation of this high voltage. The above-mentioned high voltage is usually impressed also to 
the gas installation mbing 18 and the gas supply section 20 which are connected with the plasma 
production section 12. Therefore, these are also tisuaUy in high potential. 
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f0006] Evacuation of ttie inside of Oie above-mentioned ion source bowsmg 2 is earned out to a 
predetermined high vacuum (for example, 10-5 - lO-6Toir extent) by evacuation equipment 6 
through a valve 4 for lessewng loss of an ion beam 26 etc. Jh this example, the bewi Ime lubing 
30 wScb leads the above-mentioned ion beam 26 to a desired location is connected to the other 
end of this ion source housing 2 through the valve 28. . , » . 

[00071 An example of the structure of the above-mentioned plasma production secnon 12 is 
shown in drawing 4 . This plasma prodnctton section 12 is the same, and it has the plasma 
production container 32 with which the above-mentioned ion source gas 22 is introduced, the 
filament 38 of the shape of U character established in that one side, and the reflector 42 prepared 
in the other side of the plasma production container 32 as it was indicated by JP,9-33648,A. 
Between the filament 38 and the reflector 42, and the plasma production com^mer 32. u insulates 
electrically with insulators 40 and 44. respectively. 

[00081 The ion cash-drawer slit 34 is fotmed in the front section of the plasma producnon 
container 32. A field 37 is impressed in the direction in alignment with the shaft which ties a 
filament 38 and a reflector 42 with the field generating means which is not illustrated in the 
plasma production container 32. 

(00091 By carrying out energiaation healing of the filament 38. and producing arc discharge 
between it and the plasma production container 32, discharge decomposition of the ion source 
gas 22 can be carried out. and the plasma 36 can be generated. The above-mentioned field 37 and 
a reflector 42 serve to raise *e electrolytic dissociation efficiency of gas in that case. 
[0010] 

[Problem(s) to be Solved by the Invention] In the above-mentioned ion source eqwpment, a part 
of ion source gas 22 introduced into the plasma production section I2.begins to leak unescapable 
in the ion source housing 2 tbrou^ the ion cash-drawer sUt 34. And the conductive dirt 
containing B and As which constitute this ion source gas 22, P, etc. adheres to the mside of the 
ion source housing 2 and insulating ring 8 grade. 

[001 1] When this dirt advances, it becomes impossible to impress the predetermined high 
voltage mentioned above in the above-mentioned plasma production section 12 grade, and it 
becomes impossible to operate this ion source equipment, since especially the above-mentioned 
dirt adhenng to the inside of an insulating ring 8 wakes up die poor insulation of an insulating 

rings, 

[0012] In order to prevent this, sometimes the operation needed to be stopped, the equipment 
concerned needed to be disassembled, die insulating ring 8 needed to be cleaned, and 
conventional ion source equipment had taken very much time and effort and time amount. 
Moreover, the quiescent time of equipment became long and operation effectiveness was bad. 
[0013] Then, diis invention sets it as the main puipose to offer the ion source equipment firom 
which it enabled it to remove diit, such as an inside of the above insulating rings, simply. 

[0014] . . . . 

[Means for Solving the Problem] The ion source equipment of this mvennon is charactenzed by 
having the cleaning gas supply system which supplies the cleaning gas containing halogen gas in 
said ion source housing. . . 

[001 5] According to the above-mentioned configuration, by sujy lying cleaning gas m ion source 
housing, die dirt adhering to the inside of the above-mentioned insulating ring etc. serves as gas 
of 8 halogenide. and is removed. The gas of the removed halogenide is discharged out of ion 
source housing in connection with cmyvng out evacuation of the inside of ion source housing. 
Thus, compared with the case where equipment is moreover disass^bled, dirt, such as an inside 
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of w msulaiing ring» can be removed very much easily m ^ sbpn lime, wiihout disassembUng 

equipment. Therefore, ihe operation effectiveness of equipment also improves. 

[0016] 

[Embodiment of the Invention] Drawing 1 is the sectional view showing an example of the ion 
source equipment concerning this invention. The same sign is given to the same as that of the 
conventional example shown in drawing 3 , or a corresponding pan, and difference with the 
conventional example concerned is mainly explained below. 

[0017] This \on source equipment is equipped with the cleaning gas supply system 52 which 
suppUes the cleaning gas 5S containing halogen gas in the ion source housing 2 mentioned 
above. 

[0018] This cleaning gas supply system 52 has the source 54 of cleaning gas and valve 56 which 
are prepared in the gas supply section 20 mentioned above, and supply cleaning gas 58, and the 
gas installation mbing 18 which supplies the cleaning gas 58 from this source 54 of cleaning gas 
TO the plasma production section 12 in this example. In the gas supply section 20 concerned, the 
ion source gas supply §ystem 46 which has the source 48 of ion source gas and valve 50 which 
supply the ion source gas 22 mentioned above is also established. The gas installation mbing 18 
of each other is shared in this example by the ion source gas supply system 46 and the cleaning 
gas supply system 52. Therefore, in this example, at the time of cleaning, cleaning gas 58 is 
suppUed via the gas mstallaiion tubing 18 in the plasma production section 12 (plasma 
production container 32 specifically shown in that drawing 4 ), and cleaning gas 58 is funher 
supphed in the ion source housing 2 via this plasma production section 12 (ion cash-drawer slit 
34 specifically shown in that drawdng 4 ). 

[0019] The above-mentioned cleaning gas 58 is die mixed gas of fluorine gas, chlorine gas, 
chlorinaiion fluorine gas, halogen gas Wee sulfijr fluoride gas or the halogen gas ccmcemed, and 
other gas (for example, inert gas). 

[0020] Explanation of an example of the operating method of th<? above-mentioned ion source 
equipment pulls out an ion beam 26 according to the operation v/hich pulls out an ion beam 26 
and which closed the valve 56, opened the valve 50, and supplied and mentioned ion source gas 
22 above from the ion source gas supply system 46 to the plasma production section 12 while the 
valve 4 was opened at the time of operation and it usually earned out evacuation of the inside of 
the ion source housing 2 with evacuation equipment 6. The valve 28 is also opened at this time. 
[0021] Valves 28, 4> and 50 are closed at the time of the cleaning in the ion source bousing 2, a 
valve 56 is opened and cleaning gas 58 is supplied in the plasma production section 12 and the 
ion source housing 2 from the cleaning gas supply system 52. Cleaning gas 58 is filled in the 
plasma production section 12 and the ion source bousing 3, ^d the dirt by 3 and As adhering xo 
the inside of an insulating ring 8 which were mentioned above, P, etc, serves as gas of a 
halogenide, for example, it becomes gas boron fluoride (for example, BF3), arsenic fluoride (for 
example, AsF3), phosphorus fluoride (for example, PF3), etc., and *s removed from the inside of 
m insulating ring 8 by this. Therefore, the insulating engine performance of an insulating ring 8 
can be recovered. 

[0022] Pirt, such as 3 and As adhering to the insulators 40 and 44 (refer to drawing 4 ) 
mentioned above in the plasma production section 12, and P, also serves as gas of the above 
halogenides, and is removed from the front face of insulators 40 and 44 by coincidence. 
Therefore, the insulating engine perfonnance of these insulators 40 and 44 can also be recovered. 
[0023] Furthermore, the above din adhering to the inside of the ion source housing 2 as well as 
the above is removed. 



PAGE 1 5/37 * RCVD AT 2/912007 3:18:58 PM [Eastern Standard 



02-09-Or 14:24 



Froni-KATTEN MUCKIN ROSENMAN 13129021061 



3129021061 



T-401 P. 16/37 F-191 



[0024] AnA if fixed lime wnoimT (for example, time amowt beforehand defined by mal) passes, 
a valve 56 m\] be closed, and a valve 4 will be opened, and the inside of The ion source housing 
2 will be exhausted with evacuation equipment 6. The of the above-mentioned halogenide is 
discharged out of the ion source housmg 2 by this, to connection with it, the degree of vacuum in 
the ion source housing 2 improves. 

[0025] If the degree of vacuwn in the ion source housing 2 reaches a predetermined thing (to for 
example. 10-5 - lO'6Torr extent), the drawer of an ion beam 26 can be resumed. 
[0026] According to this ion source equiptneni as mentioned above, compared with the case 
where equipment is moreover disassembled, the din of the inside of an insulating ring S, the din 
of the from face of the insulators 40 and 44 which constitute the plasma production section 12, 
etc, can be removed very much easily in a shon iime> without disassembling equipment. 
Therefore, the operation effectiveness of equipment also improves, 

[0027] In addition, a va|ve 60 and the gas installation tubing 62 are formed, and you may make it 
supply cleaning gas 58 pea^: the inside of an insiilating ring 8 firom this gas installation tubing 62 
further like the example shown in drawjps ^ at the above-mentioned cleaning gas supply system 
52, If it is made such, since cleaning gas 58 can be efficiently suRJlied to the inside of an 
insulating rmg 8, it becomes possible to remove the dirt of the inside of an insulating ring 8 more 
efBciently. 
[0028] 

[Effect of the Invention] Since it has the above cleaning gas supply systems as mentioned above 
according to this invention, compared with the case where equipment is moreover disassembled, 
din, such as an inside of an insulating ring, can be removed very much easily in a shon lime, 
without disa^sembhng equipment- Therefore, the operation effectiveness of equipment also 
improves- 



[Translation done.] 



TECHNflCALFITO 

[Field of the Invention] This invention is used for ion implantation equipment etc, and. more 
specifically, relates to a means to remove din, such as an inside of the above-meniioned 
insulating ring, sunply» about the ion source equipment' of the structure holding the ion source 
head which has the plasma production section through an insulatir^g ring in ion source housing. 



[Translation done.] 



PRIOR ART 



[Description of the Prior An] The conventional example of thi$ kind of ion source equipment is 
shown in drawing 3 . This ion source eqiupment is having structure holding the ion source head 
10 which has xha plasma production section 12 through the insulating ring 8 attached in the tubed 
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ion source housing 2 ai thai end section- The ion source head 10 has further the end plate 16 
which supports the base material 14 which suppons the plasma production section 12^ and this 
base material U in this example. The end plate 16 is attached to the heel of an insulating ring 8. 
[0003] Ion source gas 22 is introduced into the plasma production section 12 via the gas 
installation tubing 18 from the gas supply section 20, Although the plasma production section 12 
is mentioned later for details, discharge decomposition of this ion source gas 22 is carried out, 
and it generates the plasma 36 (refer to drawing 4 ), ion source gas 22 - tot example. BF3, 
AsH3, and PH3 etc, - it is gas containing dopants (impregnation impurity to a semi-conductor), 
such as B, As, and P, liJce. 

[0004] it is in the ion source housing 2, and the cash-drawer elecnrode 24 which pulls out an ion 
beam 26 from the pjasma generated within the plasma production section 12 is arranged near the 
front of the plasma production section 12. the base material which does not illustrate this cash- 
drawer electrode 24 - and a required insulation is secured aud it is supponed from the ion source 
housing 2, 

[0005] In order to accelerate and pull out an ion beam 26 to predeiennined energy, the forward 
high voltage (for example, about aO-SOkV) is impressed to the above-mentioned plasma 
production section 12, a base material 14. and an end plate 16 from the DC power supply which 
are not iUusurated, The above-mentioned insulating ring 8 is for maintaining the electric 
insulation of this high voltage. The above-mwtioned high voltage is usually impressed also to 
the gas installation TObing 18 and the gas supply section 20 which are connected with the plasma 
production section 12. Therefore, these are also usually in high potential 
[0006] Evacuation of the inside of the ^bove-meniioned ion source housing 2 is carried out to a 
predetermined high vacuum (for example, 10-5 - lO-6Torr extent) by evacuation equipment 6 
through a valve 4 for lessening loss of an ion beam 26 etc. In this example, the beam line tubing 
30 which leads the above-mentioned ion beam 26 to a desired location is connected to the other 
end of this ion source housing 2 through the valve 28. 

[0007] An example of the strucmre of the above-mentioned plasma production section 12 is 
shown in drawing 4 . This plasma production section 12 is the swe> and it has the plasma 
production container 32 with which the above-mentioned ion source gas 22 is introduced, the 
filament 38 of the shape of U character estabhsbed in that one side, and the reflector 42 prepared 
in the other side of the plasma production container 32 as it was indicated by JP.9-35648»A. 
Between the filament 38 and the reflector 42, and the plasma production container 32, it insulates 
electrically with insulators 40 and 44, respectively. 

[0008] The ion cash-drawer slit 34 is formed in the front section of the plasma production 
container 32. A field 37 js impressed in the direction in alignment with the shaft which ties a 
filament 38 and a reflector 42 with the field generating means which is not illustrated in the 
plasma production container 32. 

[0009] By carrying out energisation heating of the filament 38, and producing arc discharge 
between it and the plasnia production container 32, discharge decomposition of the ion source 
gas 22 can be earned out, and the plasma 36 can be generated. The above-mentioned field 37 and 
a reflector 42 serve to raise the electrolytic dissociation efficiency of gas in that case. 



[Translation done.] 
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[Effect of the Inveation] Since it has ibe above cleaning gas supply systems as memionecJ above 
according to this invention, comparea with the case where equipment is moreover disassembled, 
dirt, such as an inside of an insulating ring, can be removed very much easily in a sbon time, 
without disassembling equipment. Therefore, the operation effectiveness of equipment also 
improves. 



[Translation done.] 



TECHNICAL PROBLEM 



[Problem{s) to be Solved by the Invention] In the above-mentioned ion source equipment, a part 
of ion source gas 22 introduced into the plasma production section 12 begins to leak unescapable 
in The ion source housing 2 through the ion cash-drawer slit 34, And the conductive dirt 
containmg B and As which constimte this ton source gas 22, P. etc. adheres to ibe inside of the 
ion source housing 2 and insulating ring 8 grade, 

[OOl 1] When this dirt advances, ii becomes impossible to impress the predetermined high 
voltage mentioned above in the above-mentioned plasma production section 12 grade, and it 
becomes impossible to operate this ion source equipment, since especially the above-mentioned 
dirt adhering to the inside of an insulating ring 8 wakes up the pocwr insulation of an insulating 
rings. 

[0012] In order to prevent thi3> sometimes the operation needed to be stopped, the equipment 
concerned needed to be disassembled, the insulating ring 8 needed to be cleaned, and 
conventional ion source equipment had taken very much xmt and effort and time amount. 
Moreover, the quiescent time of equipment became Jong and operation effectiveness was bad. 
[0013] Then, this invention sets it as the main purpose to offer the ion source equipment from 
which it enabled it to remove din, such as an inside of the above insulating rings, simply. 



[Translation done.] 



MEANS 



[Means for Solving the Problem] The ion source equipmem of this invention is cbaracTerized by 
having the cleaning gas supply system which supplies the cleaning gas containing halogen gas in 
said ion source housing. 

[0015] According to the above-mentioned configuration, by supplying cleaning gas in ion source 
housing, the dirt adhering to the inside of the above-mentioned insulating ring etc. serves as gas 
of a halogenide. and is removed. The gas of the removed halogenide is discharged out of ion 
source housing in connection with carrying out evacuation of the inside of ion source housing- 
Thus, compared with the case where equipment is moreover disassembled, din, such as an iirside 
of an insulating ring, can be removed very much easily in a short time, without disassembling 
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equipment- Therefore, The operation cffecriveness of equipment also improves. 
[0016] 

[pmbocjimem of the Invention] Drawing 1 )s the sectional view showing an example of th^ ion 
source equipment concerning this invention- The same sign is given to the same as that of the 
conventional example shown in drawing 3 , or a corresponOing pan, and difference with the 
conventional example concerned is mainly explained below. 

[0017] This ion source equipment is equipped with the cleaning gas supply system 52 which 
suppUes the cleaning gas 58 containing halogen gas in the ion source housing 2 mentioned 
above. 

[0018] This cleaning gas supply system 52 has the source 54 of cleaning gas md valve 56 which 
are prepared in tiie gas supply section 20 mentioned above, and supply cleaning gas 58, and the 
gas installation tubing 18 which suppUes the cleaning gas 58 from this source 54 of cleaning gas 
to the plasma production section 12 in this example. In the gas supply section 20 concerned, the 
ion source gas supply system 46 which has the .source 48 of ion source gas and valve 50 which 
supply the ion source gas 22 mentioned above is also established. The gas installation tubing 1 8 
of each other is shared in this example by the ion source gas supply system 46 and the cleaning 
gas supply system 52, Therefore, in this example, at the time of cleaning, cleaning gas 58 is 
supplied via the gas installation tubing 1 8 in the plasma production section 12 {plasma 
production container 32 specifically shown in that drawing 4 ). and cleaning gas 58 is further 
supplied in ihe ion source housing 2 via this plasma production section 12 (ion cash-drawer slit 
34 specifically shown in that 4^^awinp^4 

[0019] The above-mentioned cleaning gas 58 is the mixed gas of fluorine gas. chlorine gas* 
cWorination fluorine gas, halogen gas lilce sulfur fluoride gas or the halogen gas concerned, and 

other gas (for example, inert gas). 

[0020] Explanation of an example of the operating method of the above-mentioned ion source 
equipment pulls out an ion beam 26 according to the operation which pulls out w ion beam 26 
and which closed the valve 56, opened the valve 50, and supplied and mentioned ion source gas 
22 above from the ion source gas supply system 46 to the plasma production section 12 while the 
valve 4 was opened at the time of operation and it usually carried out evacuation of the inside of 
the ion source housing 2 with evacuation equipment 6. TTie valve 28 is also opened at this time. 
[0021] Valves 28, 4, and 50 are closed at the time of the cleaning in the ion source housing 2, a 
valve 56 is opened and cleaning gas 58 is supplied in the plasma production section 12 and the 
ion source housing 2 from the cleaning gas supply system 52. Cleaning gas 58 is filled in the 
plasma production section 12 and the ion source housing 2, and the dirt by B and As adhering to 
the inside of an insulating ring 8 which were mentioned above, P, etc. serves as gas of a 
halogenide, for example, it becomes gas boron fluoride (for example, BF3J, arsenic fluoride (for 
example, AsF3), phosphorus fluoride (for example, PF3), etc., and is removed from the inside of 
an insulating ring 8 by this. Therefore, the insulating engine performance of an insulating ring 8 
can be recovered. 

[0022] Pirt, such as B and As adhering to the insulators 40 and 44 (refer to dfawiiig_4 J 
mentioned above in the plasma production section 12, and P, also serves as gas of the above 
balogenides, and is removed from the front face of insulators 40 and 44 by coincidence. 
Therefore, the insulating engine performance of these insulators 40 and 44 can also be recovered, 
(0023] Furthermore, the above din adhering to the inside of the ion source housing 2 as well as 
the above is removed. 

[0024] And if fixed time amoimt (for example, time amount beforehand defined by trial) passes. 
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4 valve 56 will be closed, and a valve 4 will be opened, and ihe inside of the ion source housing 
2 will be exhausted wiih evacuation equipment 6. The gas of the above-mentioned halogenide is 
discharged out of the ion source housing 2 by this- In connection with it, the degree of vacuum in 
the ion source housing 2 improves, 

[0025] If the degree of vacuum in the ion source housing 2 reaches a prcdeiemuned thing (to for 
example, 10-5 - 10-6Torr extent), the drawer of an ion beam 26 can be resumed. 
[0026] According to this ion source equipment as mentioned above, compared with the case 
where equipment is moreover disassembled, the dirt of the inside of an insulating ring the dirt 
of the front face of the insulators 40 and 44 which constimte the plasma production section 12, 
etc, can be removed very much easily in a short time, without disassembling equipment. 
Therefore, the operation effectiveness of equipment also improves. 

[0027] In addition, a valve 60 and the gas installation mbing 62 are formed, and you may make it 
supply cleaning gas 58 near the ittside of an insulating ring 8 from this gas installation tubing 62 
further like the example shown in drawing 2 . at the above-mentioned cleamng gas supply system 
52, If it is made such, since cleamng gas 58 can be efficiently supplied to the inside of an 
insulating ring 8, it becomes possible to remove the din of the inside of an insulating ring 8 more 
efiiciently. 



[Translation done.] 



DESCRIPTION OF PRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing an example of the ion source equipment concerning 
ihis invention. 

[Drawing 2] It is the sectional view showing other examples of the ion source equipment 
concerning this invention. 

[Drawing 3] It is the sectional view showing an example of conventional ion source equipment. 

[Drawing 4] It is the sectional view showing the example of a detail of the circumference of the 

plasma production section in d^awin^ 1 thru/or drawing 3 . 

[Description of Notations] 

2 Ion Source Housing 

6 Evacuation Equipment 

8 Insulating Ring 

10 Ion Source Head 

1 2 Plasma Production Section 

IS Gas Installation Tubing 

20 Gas Supply Section 

22 Ion Source Gas 

46 Ion Source Gas Supply System 

52 Cleaning Gas Supply System 

SSCleanittgGas 
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[Translarion done J 



D^WINGS 




[Drawing 2] 



[Drawing 3] 
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[Translation done.] 



PAGE 22/37 * RCVD AT 2/912007 3:18:58 PM [Eastern Standard Timel * SVR:USPT0-EFXRF-3I2 * DNIS:2738300* CSID:3129021061 * DURATION |mm-ss):14-36 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ black BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



BEST AVAILABLE IMAGES 




COLOR OR BLACK AND WHITE PHOTOGRAPHS 



□ GRAY SCALE DOCUMENTS 



□ LINES OR MARKS ON ORIGINAL DOCUMENT 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 



□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please (lo not report these problems to 
the IFW Image Problem Mailbox. 



C 



